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AERODYRALIC CHARACTERISTICS OF A SLOT-LIP AILERQN AITD
SLOTTED FLAP ¥OR DIVE BRAKES

By Fo H. Ro3zallo
SULKARY

Sectlon aerodynanic cherascteristice of an HACA 23012
alrfoll wiith a slot~lip alleron and slotted flapd have dbeen
deternined over e larde range of flav and aileron deflec-—
tlons. The resulte, which are presented in charts, indl-
cate that thesce devicaes nay be conbined so es to provide
satiefactory dive consrol. Additlional tests mre recon=
nended for deternlination of the duffeting effects.

INTRODUCTION

A%t the request of the Bureau cf Aseronautics, the FLCA
ars undertaken a2n extensive Anvestisation for the purpose
of cevolcping devices snitedle for 1linmiting the diving
spredg of airplenss. 4Lz & »nert of this lnvestization, a
study is Teing nade of test resultas obtoained durinz the
develovnent of devices doagisned vrirarily for other pur-
poges, such as kizh 1ift cor leteral conirol, dut vwhlch nay
also te used for dive control. The slot~llp alleror is
one of these cdual-nurpoce levices that shows conslideradle
prorlse, mnarticularly for zirwnlarocs incorporating full-
span slottod flaps. Soction data of a slot—-1ip spllaron 1n
conjuncilor with an IIAS) slotscd flap on er HiCA 23012
vins wero detorrinnd durirs a previous investivetion (soe
rofereaco 1) but wore not rade evailablo. Thoso recsults
have been reanalyzed and are herein preserted in & forn
that shoulé male them conveniert for desismn purvosen.

APPARATUS AJD TESTS

The ewpnarntus and tests nnve boen descridbed in refer-—
ence l., 3riefl:, the 3—= br 7-foot nodel (see fig. 1 for
croass section) was mounted in the 7- Ttwv 1l0O-foot closed-
throat wind tunnel (deseribed in referenco 2) so as to
completely span the test section. The flan instellation
wes that designated as 2-~h in reference 2 and the flap
was operated alorns the recommended opilrum path. Tae al-
leron kinge moments were determined by means of a torque




rod balance.

80 nlles per hour,

The tests were run at an alr spesd of adout

correspvornding to an average effac:ilve

Reynolds number of 3,500,000,

RESTLTS AWD DISCUSSIOE

Ir the presenta%tion of results, the followirg synmbols

are used:
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1/qc

goection proflile-dresg coefflcient,

section 1ift cosefficient,

i/ qc

soctlon pltching-nonent coefficient about
aerodrnamic centor of airfzil with flep

and aileror neu%ral, n/qgc

slot~llp ailsrcn sectlon hingo-monent coeffi-
cient, k_;/dcgys

soction 11ft
gectior proflilie dra<
gection pltciing nonment

slot—-1lip alleron seciion hinge morent abourt
tae alleron ninge

kpv2

alrfoil chord including flap

dynanic pressure,

slot—-1ip alleroa chord nmeasured along the
alrfoil chord line from the hinge axis of
the eileron to the trailing edge of the
aileron

section angle of attack

siot-1lip alleron deflectian from neutral,
positive when tralling edge moves down

slotted flap deflection from neutral, posgi-

tive when tralling edze moves down
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The 11t has been corrected for tunnel effects, es
explained in reference 2. No dra5 corrections have been
nade esxecept for turbulence. As exzplained ir referencs 2,
"the drag ‘date may be as puch as 10 -perceant algh.

The section 1iift, drag, and pitcialrng-moment coeffi-
clents of the conplete wing and the section hinge~moment
coeffisfernt of the slot—lip ailleron, over a wide rangs of
deflectlion. of the flap and of the alleron, are 3iven 1ln
fizures 2 to 7. 3ecause ths characteristlies at and near
zorc l1lift were consldered of particular interest %o the
divo-brakze declgner, tho results for zero 1lift have been
roeplotted in a nore concise forn for flavp deflectlions less
than 30°. (Sec fig. 8,) TFror tals chart the flap and al-~
leron defle¢ctions necoussery for 3ZIiven soction drag and
monent coofficlents, or draz eond angie of attack, noy be
deotoerminod, 3Bither the =znglin of zZoro 1lift or tho piltchlingaw
nonont coorfflclont may bo hoeld coastant ~s tho flape are
deflected; unfortunaoiely, thosc two conditlons connot De
satlisfiod siaultaneously.

Although the %csts wore macde -v1%h the 7lap and nileron
doflected vanifornl~ cvor tke entiro span of thc rodol, 1%
w1li ofton bo dcsiradble in o practical i1nstallation to wvary
tko spen of the eilorer relative to that of the flap. Tho
charcctoristico of auch an ~rrunsemont nazy bc ostinntod
from tho Gata Drecsonted.

|

The rolntionship betircen drag coefficiont, wirncg
ing, 2nd ixdicatod volocity for mn nirplane in a veorsl
dilve 1sg shown in figurec 9. For citar diving an%les tho
velocitr givon by thoe chart chould ve rulitiplied by tho
squaro root of the slzne of theo diving anzle, roicrred to
the norlizortel. With n winsg londing of 25 pounde por
sguaro fool, the 1adicrntcd tornmiral diving specd will dbe
linitoed to 250 n2iles pcr kour dy an alrplane drng cooffi-
clent of 0.16., (Soo fiz. 9.) It should bo possidble tc
attain thie drasg coofficient 1f tho slot—-1lip alloerom isg
€ivon sufficioent span nnd defloction, In Zaylng out the
desi3n, tho cnglinecr should remonzer that the drog data .
presonted oay be about 10 morcent hizh, as proviously nen—
tlonod.

oad—
cnl

. The mDaxinun soction 1ift crofficlont was grenter than
l.1 for any of tho nrrnangencnte tcstod. (Sce figs. 2 to
7.) It 1s prosunod thnt tals 1ift coefficlont will bo ad-
equate for tho pull-out.



The computation of letoral-contr~l charactoristics
from the soctlion data by the rethcd employod 1n refercrco
l is not reconmrended for thls type of device. 4 recent
investigatior (see reference 3) indicates that the nmethod
is not directly avplicadle.

CONCLUDING RE!IAPKS

The data presented indicate tkat slot-llp mileroas
end slotted flaps nay be conbined eso as o provide sabtls—
factory dlvs corntrol. These data, however, <lve ro 1ndi-
cation of tke tendencr of the arranzenent to irduce flut-—
ter or huffetinzg, a tendencr krown to exist ir nany pro-—
posed dive—control devices. Before application %o a Dro-
ductlion model 1s conpsldered, edditional f£1liziat or wind-
tunnel test should be nade %o deterrine the »uffetlinzy eof-
foects.

Largley lenzorisel Jderonnutical Ladboratorr,
Natlional Advisorr Conritiee Feor Aerorautics,
Lanzley Fleld, Va.
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NACA Figs. 1,9
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Figure 1.~ Slot-1lip aileron on wing with slotted flap.
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Figure 9.~ Indicated terminal diving speeds of airplanes with
various wing loadings and drag coefficients.
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Fig. 8
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